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ABSTRACT 
The process of knowledge acquisition, creation and 
effective utilization is considered a key determinant 
of innovation activity. Thus, this process becomes a 
strong source of competitiveness. Knowledge is best 
transferred in a collaborative environment with strong 
links between actors. Here we focus on creative 
industries which can be characterized by a high 
importance of individuals and their social networks in 
the local and regional development. The paper deals 
with the determinants of cooperation and innovation 
in the creative industries, including knowledge 
acquisition from various sources, R&D activity and 
support, and creative individuals. We empirically 
show that firms from creative industries create 
innovation mainly through knowledge acquisition 
from clients and competition. The industry effect was 
also a significant determinant of innovation activity. 
Keywords: Creative industry; knowledge acquisition; 
collaboration; innovation   
I INTRODUCTION 
Traditional production sources such as the amount of 
manpower, natural resources and available capital are 
necessary for production and economic development 
(Porter & Van der Linde, 1995). However, at present, 
these production factors are not sufficient to maintain 
the market position and mostly not to gain 
competitiveness in all industries in the globalized 
world economy (Carney, 1998). During the second 
half of the 20th century, the significance of the 
original production factors has decreased and, on the 
other hand, the importance of knowledge and ability to 
learn has substantially increased. 
Using the knowledge for generating innovations 
provides a critical source competitiveness too. The 
concept of competitiveness can be viewed from 
different perspectives, namely from microeconomic, 
mezzoeconomic and macro-economic level 
(Krugman, 1994). In terms of the microeconomic 
level, competitiveness refers to the ability of the entity 
to compete, be profitable, develop and grow (Porter, 
2004). The competitiveness of firms is derived from 
the competitive advantages that the firms create 
through its strategy and actions in the markets (Prokop 
& Stejskal, 2015). In contrast, the competitiveness of a 
region at the mezzoeconomic level cannot be 
expressed simply as the sum of the efforts and 
achievements of the firms in the region (Balkyte & 
Tvaronavičiene, 2010). Regional competitiveness is a 
result of the activities of various institutions and 
organizations working in the same environment, 
including knowledge-intensive organizations such as 
universities and research organizations (Kitson, 
Martin & Tyler, 2004). 
Innovative processes are considered the key factors of 
both firm competitiveness and the performance of the 
whole national economy. They should be therefore 
supported by public policies (Merickova & Stejskal 
2014). Innovations are closely associated with 
research, development and new technologies. Due to 
cost-cuts and time-cuts for acquiring new knowledge, 
firms and other institutions are using collaboration 
(also in creativity) as a production factor (Laperche, 
Lefebvre & Langlet, 2011). It is mainly a 
collaboration of universities and private firms that 
leads to innovation networks and to the transfer of 
knowledge (Siegel et al., 2003). Innovations are 
currently not generated in one firm in isolation, but 
mostly in the cooperative based networks. Moreover, 
innovations are relevant to a particular region which 
provides essential production factors. Thus, there 
exists a natural connection between these concepts and 
many studies have analysed firm competitiveness in 
specific regional and industrial settings. 
Recent studies for manufacturing industries have 
shown that collaboration with other entities allows the 
effective use of the acquired knowledge, resulting into 
increased innovation activity (Belderbos et al., 2004). 
However, little attention has been given to creative 
industries that have increasing potential to create 
wealth. This paper aims to fill this gap and analyse the 
innovation determinants of creative industries in the 
Czech Republic. Specifically, we use logistic 
regression to develop two models, one for innovation 
and the other one for collaboration activity in creative 
industries. 
The remainder of this paper is structured as follows. In 
the next section, we present a theoretical background 
for the innovation determinants in creative industries. 
Section 3 provides the characteristics of the dataset 
and the research methodology. Section 4 provides the 
experimental results. In Section 5, we discuss the 
obtained results and conclude the paper with 
suggestions for future research. 
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II THEORETICAL BACKGROUND 
In the context of firm innovation activity, regional 
level is emphasized for several reasons: (a) the regions 
are increasingly becoming the drivers of development; 
(b) there is a considerable allocation of production 
factors, which are moved to places with better (cost) 
conditions for production; (c) there are no 
macroeconomic stabilizers at the regional level (such 
as devaluation of the exchange rates and the flexibility 
of wages and prices, migration of mobile factors), i.e. 
capital and labour can become a threat for the region; 
(d) regional competitiveness is also influenced by the 
decentralization of public innovation policies, often 
there is a shift of decision-making and coordination of 
activities towards the regional level (Porter, 2003; 
Skokan, 2004; Chapain & De Propris, 2009; Blažek et 
al., 2011).  
Innovative regions have a high level of productivity 
and labour forces. Regions with a higher productivity 
usually achieve a higher economic growth. They 
create and attract investments (especially FDI) and 
associated jobs. Productivity is defined through the 
value of goods and services produced per unit of 
labour and capital and the development in recent years 
has demonstrated that competitiveness is based on 
productivity level (Porter, 2004). To maintain 
competitiveness, firms have fundamentally changed 
the attitude to production factors in the last decade. 
Whereas the old approach was based on optimal cost 
and efficiency, the new one is based on knowledge, 
innovation and creativity. Productivity is affected not 
only by policy, law and macro-economic framework 
but also by innovation milieu and the firm 
performance and sophistication of firm strategies 
(Karaev et al., 2007).  
With the development of the knowledge economy, the 
characteristics of competitive advantage have 
dynamically changed (i.e., the ways of competition, 
the sources of competitiveness, etc.). Porter et al. 
(1998) analysed the various stages of competitive 
development. In the long term, the successful 
economic development is the process of gradual 
recovery, when the national innovation environment 
evolves and promotes the growth and productive ways 
of competing firms that operate in the same region 
(Lucas, 1988). The development of the country can be 
divided into four stages. The first three stages are 
called economy driven by (a) production factors, (b) 
efficiency and (c) innovations. These three stages 
reflect improving national prosperity. The fourth stage 
is called economy driven by prosperity. When the 
region gets to this stage, there is a lock-in problem, the 
dynamics of innovation is reduced and 
competitiveness can be decreased (Skokan, 2004). 
In each of these stages, the economy is stimulated by 
various determinants; there is another innovative 
environment (milieu) where the innovation processes 
are taking place. The innovation process of enterprises 
differs substantially between various industries whose 
innovation activities require specific knowledge bases 
(Asheim & Gertler, 2005; Hajkova & Hajek, 2014). 
Asheim et al. (2007) highlight the need for specific 
knowledge in creative industries. They introduced 
symbolic knowledge, which is characterized by a 
distinctive tacit component and high context-
specificity. Although creative industries also draw on 
an analytical knowledge base, which relies on codified 
knowledge and university-industry links, symbolic 
knowledge is essential in the creative process. The 
knowledge required by creative industries is often 
narrowly tied to a deep understanding of the habits 
and culture of specific social groups (Asheim & 
Hansen, 2009). Therefore, this type of knowledge 
tends to be generated in interpersonal (face-to-face) 
interactions, this is via socialization. In this process, 
“know-who” knowledge (of potential collaborators) is 
acquired. 
Contrary to synthetic knowledge, which is typical for 
engineering industries, symbolic knowledge is less 
sensitive to regional economic and institutional 
structures. Another distinction lies in the knowledge 
creation process. Synthetic knowledge is usually 
created via interactive learning with customers and 
suppliers, whereas symbolic knowledge is gained 
through learning by working in project teams (Asheim 
& Hansen, 2009). Camelo-Ordaz et al. (2012) 
included additional determinants of innovation activity 
for enterprises in creative industries and demonstrated 
that the entrepreneurial characteristics (previous 
experience and value system) positively affect the 
innovation performance of small enterprises in 
creative industries. 
III DATA AND RESEARCH 
METHODOLOGY 
For the data collection we used a harmonized 
questionnaire of EU Member States from the 
Community Innovation Survey (CIS). The survey was 
carried out in the Czech Republic for the period 2008-
2010 by combining sample (stratified random 
sampling) and exhaustive surveys taking into account 
the regional dimension of NUTS3. In total, data on 
5,151 Czech enterprises with at least 10 employees 
was obtained. Enterprises in selected sectors of 
creative industries were then incorporated in our 
sample: Publishing activities (J58.1 - Publishing of 
books, periodicals and other publishing activities; 
J58.2 - Software publishing), Computer programming, 
consultancy and related activities (J62) and 
Architectural and engineering activities (M71). This 
list is based on recent literature (Bakhsi et al., 2013; 
Boix et al., 2013); however, some of the creative 
industries were not present in the dataset (J59 - 
Motion picture, video and television programme 
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production; J60 - Programming and broadcasting 
activities ; M72 - Scientific research and development; 
M73 - Advertising and market research; and M74 - 
Other professional, scientific and technical activities). 
The basic characteristics of the dataset are given in 
Table 1. The innovation activity of creative industries 
was estimated by calculating the number of enterprises 
that introduced a new product or process to the 
market. We are aware that this approach may fail to 
capture all forms of innovation in this sector due to 
less formalized innovation processes, strong structural 
dynamics and difficulties in measuring outputs of 
creative industries (Miles & Green 2008; Kimpeler & 
Georgieff, 2009). On the other hand, this approach 
enables comparative analyses in innovation 
performance across sectors (Müller et al., 2008).  
Table 1. Average values of numerical determiants for creative 
industries. 
NACE J58 J62 
Innovative NO YES NO YES 
TURN10 214,163.4 152,374.7 164,882.3 332,779.0 
EMP10 99.1 66.9 50.0 125.8 
EMPUD 2.9 4.0 4.4 5.0 
RRDIN10 522.0 3,077.0 5,280.4 8,496.5 
RRDE10 513.6 660.1 973.5 1,729.6 
RMAC10 5,781.9 891.6 573.0 4,300.2 
ROEK10 1,388.9 272.5 31.4 322.0 
RTOT10 8,206.3 4,649.9 6,858.4 14,848.3 
N 56 41 122 140 
NACE M71 total 
Innovative NO YES NO YES 
TURN10 290,162.8 391,612.7 225,028.9 300,931.9 
EMP10 46.1 103.7 57.6 111.6 
EMPUD 4.2 4.4 4.0 4.8 
RRDIN10 489.7 7,905.1 2,591.7 7,355.1 
RRDE10 23.3 143.7 531.0 1,361.4 
RMAC10 339.6 1,639.3 1,462.1 3,359.6 
ROEK10 63.9 72.2 298.1 287.8 
RTOT10 916.6 9,760.3 4,882.9 12,231.6 
N 122 18 300 199 
Legend: TURN10 – total turnover in 2010, EMP10 – average number of 
employees in 2010, EMPUD – employees with a university degree, 
RRDIN10 – in-house R&D expenditure, RRDE10 – external R&D 
expenditure, RMAC10 – acquisition of equipment, ROEK10 – acquisition 
of external knowledge, RTOT10 – total innovation expenditure. 
 
Table 1 shows that there are significant differences 
between sectors. While in the sectors publishing 
activities (J58) and computer programming (J62) there 
was a relatively high proportion of innovative 
enterprises, i.e. 42.3% and 53.4%, respectively, in the 
sector architectural engineering activities (M71) this 
proportion was only 12.9%. On the other hand, sector 
J58 is specific in that the size of innovative enterprises 
(measured TURN10 and EMP10) was relatively 
small, even smaller than the size of non-innovative 
enterprises in this sector. Innovative enterprises in 
sector J62 have the highest proportion of employees 
with a university education. Expenditure on R&D is 
dominated by in-house R&D expenditure in all 
sectors. Acquisition of equipment due to innovative 
activity was the least effective in sector J58. 
The determinants of innovation activity in Table 1 
estimate: (1) size of enterprise (larger enterprises are 
generally expected to be more innovative owing to 
higher resources for innovation projects (Tang, 
2006)); (2) human resource competences (the presence 
of a university-trained workforce can contribute to an 
enterprise’s innovative capabilities (Romijn & 
Albaladejo, 2002); and (3) technological competences 
(intensity of R&D usually approximates to R&D 
expenditure (Souitaris, 2002)). 
We further considered the markets in which 
enterprises sold goods and services, distinguishing 
local (51.1 % of all enterprises in the dataset), regional 
(54.1 %), national (85.6 %), EU (49.7 %) and other 
countries’ markets (20.8 %). In total, 37.8 % of the 
enterprises were part of an enterprise group. 
International market competition is assumed to require 
higher innovation activity (Roper & Love, 2002). 
Undoubtedly, organisational competencies are another 
important determinant of innovation activities. These 
are mainly communications (internal and external) and 
cooperation (Mention, 2001). Several studies have 
demonstrated that the new information obtained from 
other firms and customers (occurring in the innovation 
environment) is more important than the information 
obtained from journals, conferences, public agents, 
private consultants, etc. Firms use the information 
from suppliers and customers as a stimulus for their 
innovation. 
Cooperation with other companies is a specific source 
of innovation incentives. It is more important than the 
collaboration with universities and research 
institutions (Souitaris, 2002). Based on the analysis of 
our sample we can state that innovative firms in 
creative sectors collaborate closely on innovation 
activity with other enterprises or institutions. Sector 
J62 shows the most frequent collaboration with other 
enterprise and sector M71 collaboration with 
universities or other research institutions. 
An important group of determinants supporting 
innovative firm activity further includes the creativity 
and creative skilled labour forces. Firms can gain from 
both internal (own employees) and external sources 
(bought on the market - including freelancers, 
consultants, other independent enterprises, other parts 
of the enterprise group). The largest proportion of the 
analysed firms used the creative occupation in web 
design (39.2%), creative occupation in graphic arts 
(31.7%) and creative occupation in multimedia 
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(28.1%) as innovation determinants. Individual 
industries have a similar composition: 
 J58 - creative occupation in web design (48.8 %), 
creative occupation in software development 
(36.6. %),  
 J62 - creative occupation in graphic arts (35.7 %), 
creative occupation in web design (33.6 %), 
 M71 - creative occupation in web design (61.0 
%), creative occupation in software development 
(50. 0 %). 
The variety of the above-mentioned determinants 
makes it possible to examine numerous effects on both 
collaboration and innovation activity in creative 
industries. 
IV EXPERIMENTAL RESULTS 
Firstly, a principal component analysis was conducted 
in order to obtain a set of uncorrelated variables. 
Sixteen components (factors F1 to F16) were detected 
which had eigenvalues greater than one. The 
components explained 68.7 % of the total variance in 
the data (Figure 1). The components were further 
labelled based on the component loadings, see Table 2 
for the labels. We used the components as input 
variables in the logistic regression models. In the 
collaboration model, the output variable was 
represented by 0 for no collaboration and 1 for 
collaboration activity. Similarly, non-innovative and 
innovative firms were distinguished in the innovation 
model. 
 
 
Figure 1. Variance explained by factors with eigenvalues greater than 
one. 
 
To estimate the quality of the logistic regression 
models we used approximations of the coefficient of 
determination, namely Cox and Snell’s R2 which is 
based on the log likelihoods for the model and 
baseline model, and Nagelkerke’s R2 which is an 
adjusted version of the Cox & Snell R2. For the 
collaboration model, information sources were the 
only significantly positive determinant of 
collaboration activity (Table 2).  
Table 2. Collaboration and Innovation Logistic Regression Models. 
Factor Collaboration 
model 
Innovation model 
F1 knowledge 
acquisition 
.541 .000*** .157 .053* 
F2 firm size and 
expenditure on 
R&D 
.129 .358 .054 .702 
F3 creative 
individuals 
-.151 .146 -.094 .408 
F4 European 
financial support 
.096 .371 .042 .735 
F5 regional 
market 
.037 .734 .105 .378 
F6 university 
education 
-.001 .994 -.011 .935 
F7 group of 
enterprises 
.030 .813 .041 .770 
F8 knowledge 
acquisition from 
clients and 
competition 
-.043 .737 .265 .067* 
F9 nat. market 
and knowledge 
acquisition from 
clients 
.051 .694 .132 .356 
F10 nat. market 
and acquisition 
of equipment 
.181 .264 .042 .794 
F11 local and 
regional support 
.001 .992 .233 .139 
F12 knowledge 
acquisition from 
suppliers 
-.106 .438 -.205 .178 
F13 Europ.market .020 .903 -.001 .995 
F14 multimedia 
individuals 
-.275 .092* .072 .676 
F15 other markets -.110 .476 .275 .099* 
F16 acquisition of 
exter. knowledge 
-.172 .296 -.037 .837 
Industry J58  .346  .088* 
Industry J62  .916  .000*** 
Constant -.566 .001*** 1.496 .000*** 
Cox & Snell R2 .251  .227  
Nagelkerke R2 .339  .267  
Legend: * significant at P<0.10, ** significant at P<0.05, *** significant 
at P<0.01. 
Similarly, information sources were also important for 
the innovation model, particularly information from 
clients and competition. In addition, a focus on 
markets other than those in the EU was a positive 
determinant of innovation activity in creative 
industries. The industry effect was significant only in 
the innovation model. The values of the coefficients 
showed that while the collaboration activity was partly 
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explained using the chosen determinants; this was not 
possible for the innovation activity model, which is 
strongly dependent on the creative industries in the 
dataset. Thus, the results supported our primary 
assumption on knowledge spill-overs and provided a 
rationale for consequent structural equation models. 
 
V CONCLUSION 
Our research contributes to the literature in several 
ways. Firstly, we have empirically shown that 
enterprises from creative industries can create spill-
overs through innovation collaboration. Secondly, we 
confirmed that both internal and external collaboration 
significantly contribute to the creation of innovation. 
Internal collaboration contributes to a lesser extent 
than external or their mutual combination. Enterprises 
can create innovation most effectively by 
collaborating with other creative enterprises.  
In contrast to previous studies on knowledge-based 
determinants of collaboration and innovation activity 
(Liao & Wu, 2010), we focused on creative industries. 
In these creative industries, where a new idea or 
thought constitutes a new result (typically design, 
graphic, multimedia), we have shown the greater 
effect of collaboration and the use of external 
collaboration or spill-over effects from external 
collaboration. In contrast, in sectors that use 
knowledge and information, along with other factors 
of production only as a means of production, a higher 
importance of internal collaboration was shown. 
The results of our research have other policy 
implications. These relate mainly to two areas of 
support. The first is strategic support, which includes 
support for activities utilizing the collaboration 
between enterprises or the knowledge-based sector. 
Here we can see the role of public sector 
organizations, which can become mediators or 
institutions for collaboration (as is often the case in 
industrial clusters for example). The practical 
implication is support for the establishment of regional 
innovation systems, which can create a favourable 
environment for the transfer of tacit knowledge, spill-
over effects and their use to create commercial sable 
results (Matatkova & Stejskal, 2013; Hajek et al., 
2014, Stejskal et al. 2015).  
The second implication relates to financial support. 
The research has shown that innovative enterprises in 
creative industries received more public financial 
support for innovation activities from all levels of 
government. Public administration should continue to 
support innovative enterprises in areas that create 
commercial sable innovation. However, we should 
point out a frequently occurring phenomenon called 
the innovation paradox, which describes the danger of 
investing public funds into industries and enterprises 
that fail to transform this support into innovation. 
Examination of the individual determinants affecting 
innovation in creative industries of the Czech 
economy reveals the following conclusions. The 
monitored creative industries are specific in terms of 
the determinants. A key role is played by the 
acquisition of knowledge, particularly from clients and 
competitors. 
Unlike the manufacturing sector (Belderbos et al. 
2004; Murovec & Prodan, 2009) no significant effect 
was determined based on the size of the enterprise and 
the amount of expenditure on research and 
development or on the innovation or collaboration of 
enterprises. On the other hand, determinants of 
collaboration between enterprises were common for 
all of the creative industries examined. Knowledge 
acquisition and employment of creative individuals 
(especially from multimedia) leads to greater 
collaboration in the creative industries. 
Surprisingly, we did not observe a direct effect of 
communication and creative skills on the ability to 
innovate. This may be explained by the fact that this 
effect is mainly indirect, requiring collaboration of the 
enterprise either with other enterprises or with 
universities and other research institutions. In other 
words, enterprises alone are not able to transform the 
communication with their surroundings and their 
creative staff into innovation. This may be due to the 
small size of enterprises in the dataset and the nature 
of the Czech economy, which is a typical export 
economy dependent on the economies of other 
countries (especially Germany). Economically 
significant enterprises are from the manufacturing 
industry, especially automotive and electrical 
production. They are more processors than creators. In 
the context of global production chains (networks) 
they belong to the so-called third group of suppliers, 
from which no distinct creativity or ability to create 
innovation is expected. Other reasons may be the 
Czech environment, the high level of bureaucracy, 
complex law enforcement and a high degree of 
ineffectiveness of both investment and collaboration 
with scientific research organizations. The latter 
reason was also demonstrated by our research. In 
similar economies with comparable characteristics, it 
is possible to expect completely different determinants 
which affect collaboration, creativity and innovation. 
It is necessary, therefore, to subject them to further 
detailed examination. 
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